Synthesis of 5

2,3-di-O-Allyloxycarbonyl-4-azido-4-deoxy--L-arabinopyranose (5)
A solution of 4 (624 mg, 2.90 mmol) and TMEDA (770 µL, 5.16 mmol) in dry dichloromethane (20 mL) was cooled to 0°C and allylchloroformate (990 µL, 9.3 mmol) was added. The reaction mixture was stirred for 1 h at r.t., diluted with ethyl acetate (250 mL) and washed with 1 N aq. HCl (50 mL) followed by satd. aq. NaHCO3 (50 mL). The organic phase was dried over Na2SO4, filtered and concentrated. The crude product was dissolved in THF (40 mL) and a solution of iodine in THF/H2O (2:1, 12 mL) was added dropwise at 0°C. After stirring for 2.5 h at 0°C the reaction was quenched by addition of a 7% aq. Na2S2O3 solution (50 mL). The reaction mixture was diluted with ethyl acetate (150 mL), the organic phase was washed with satd. aq. NaHCO3 (50 mL), dried over Na2SO4, filtered and concentrated. The residue was purified by column chromatography on silica gel (dichloromethane/EtOAc, 12:1) to give 5 (745 mg, 75%, β/α = 2:1) as a syrup. Rf = 0.10 (hexane/EtOAc, 2: 
S6
Synthesis of 7
Compound 7 was prepared as described [1] in 5 steps, one crystallization, 62 % yield as follows:
Analytical data of compound 7 were identical to those reported in the literature. [2] Synthesis of 8
Tert-Butyldimethylsilyl 2-deoxy-4,6-O-(p-methoxybenzylidene)-2-(2,2,2-trichloroethoxycarbonylamino)--D-glucopyranoside (8)
To a stirred solution of 7 (3 g, 6.40 mmol) in dry acetonitrile (100 mL), camphorsulfonic acid (149 mg, 0.64 mmol) and anisaldehyde dimethyl acetal (1.58 mL, 9.28 mmol) were added successively. The reaction mixture was stirred for 12 h at r.t., diluted with dichloromethane (300 mL) and washed with satd. aq. NaHCO3 (2×50 mL). The organic phase was dried over Na2SO4, filtered and concentrated. 
Synthesis of fatty acids 9-11
Synthesis of the Alloc protected (R)-3-hydroxy fatty acids 9 and 10 and the acyloxyacyl fatty acid 11 was performed starting from the corresponding β-ketoesters S1 and relied on the known protocols. [3] The β-ketoesters were synthesized in multigram amounts by use of the Meldrum's acid method, [4] starting from the corresponding commercially available acid chlorides. The first step of the sequence was the asymmetric Noyori hydrogenation [5] of β-ketoesters. Addition of catalytic amount of hydrochloric acid substantially increased the hydrogenation rate, such that the reaction could be carried out at lower temperatures (60 °C) and under lower hydrogen pressure (8 bar). [6, 7] Upon application of commercially available catalyst (Sigma-Aldrich) the hydrogenation did not work in our hands.
Therefore, the ruthenium catalyst was freshly prepared as described. [6] The catalyst could be stored under argon at -20°C for at least 1 month without loss of activity. The reactions were performed under 8 bar of hydrogen, at 60°C in methanol for 15 h. in the presence of the ruthenium catalyst and a catalytic amount of hydrochloric acid starting with 10 g of β-ketoester to afford S2 and S3 which were purified by crystallisation from hexane. Enantiomeric purity was determined as described. [3] The introduction of Alloc protecting groups to phenacyl esters S6 and S7 was performed by reaction with AllocCl in the presence of TMEDA to afford S8 and S9. Finally the phenacyl ester was cleaved using freshly prepared zinc-copper couple to give the fatty acids 9 and 10 in a high overall yield. Similarly, (R)-3-(tetradecanoyloxy)hexadecanoic acid 11 was prepared, starting from S7 by reaction with tetradecanoyl chloride as reported.
Phenacyl (R)-3-(allyloxycarbonyloxy)tetradecanoate (S8)
Phenacyl (R)-3-hydroxytetradecanoate S6 (2.47 g, 6.82 mmol) was dissolved in dry dichloromethane (45 mL) and tetramethylethylenediamine (TMEDA) (1.52 mL, 10.23 mmol) was added. The mixture was cooled down to 0°C, then allyl chloroformate (2.16 mL, 20.45 mmol) was slowly added and the reaction was stirred at r.t. for 3 h. The mixture was diluted with dichloromethane (200 mL) and was washed with 2 N HCl (100 mL) and satd. NaHCO3 (100 mL). The organic phase was dried over Na2SO4, filtered and concentrated. The residue was purified by flash chromatography on silica gel (n-hexane/ethyl acetate, 5:1, dry-loading after dissolution in DCM) to give S8 (2. 497.2874, found 497.2871.
(R)-3-(allyloxycarbonyloxy)tetradecanoic acid (9)
Preparation of a Zn-Cu-couple: Zinc (15.23 g, 0.23 mol) was suspended in deionized water (50 mL) and a 5% solution of CuSO4·5H2O (5.33 g, 21.34 mmol in 107 mL H2O) was added and the mixture was stirred for 5 min at r.t. The solid were separated on the filter, washed with water (50 mL), ethanol (50 mL) and diethyl ether (50 mL). Phenacyl (R)-3-(allyloxycarbonyloxy)tetradecanoate S8 (2.91 g, 6.53 mmol) was dissolved in a mixture of toluene (95 mL) and glacial acetic acid (62 mL). The freshly prepared Zn-Cu-couple was added to the solution and the reaction was stirred at r.t. for 4 h. The solids were removed by filtration over Celite. The filtrate was evaporated and redissolved in dichloromethane (200 mL). The mixture was washed with 2 M HCl (50 mL) and deionized water (50 mL). The organic layer was dried over Na2SO4, filtered and concentrated. The residue was purified by flash chromatography on silica gel (1. hexane/ethyl acetate 5:1; 2. hexane/ethyl acetate + 1% acetic acid) to afford 9 (2.03 g, 95%) of as colorless oil. Rf 
(R)-3-(tetradecanoyloxy)hexadecanoic acid (11)
Compound S7 (5.89 g, 15.08 mmol) was dissolved in dry dichloromethane (70 mL), pyridine (7.4 mL, 91.58 mmol) and DMAP (10 mg) were added. The mixture was cooled down to 0°C and myristoyl chloride (3.72 mL, 15.08 mmol) was slowly added and the reaction was stirred at r.t. for 15 h. The reaction was quenched by addition of methanol (2.5 mL) and the stirring was continued for another 30 min.
The mixture was diluted with ethyl acetate (300 mL) and washed with 2 M HCl (100 mL) and brine (50 mL). The organic layer was dried over Na2SO4, filtered and concentrated to give S10 as slightly yellowish solid. Cleavage of the phenacyl ester was performed similar to the preparation of 9. The crude product was purified by silica gel column chromatography ( 
Synthesis of 12 tert-Butyldimethylsilyl 3-O-[(R)-3-(allyloxycabonyloxy)tetradecanoyl]-2-deoxy-4,6-O-(p-methoxybenzylidene)-2-(2,2,2-trichloroethoxycarbonylamino)--D-glucopyranoside (12)
To a stirred solution of 8 (3.02 g, 5.14 mmol) and fatty acid 9 (2.03 g, 6.17 mmol) in dry dichloromethane (40 mL), DMAP (13 mg) was added and the mixture was cooled to 0°C. Then a solution of N,N´-diisopropylcarbodiimide (DIC) (955 µL, 6.17 mmol) in dry dichloromethane (4 mL) was added dropwise and the reaction was stirred at 0°C for 5 hours. The reaction mixture was filtered, the filtrate was diluted with dichloromethane (200 ml) and washed with 1 M aq. HCl (20 mL), water (50 mL) and satd. aq. NaHCO3 (2×50 mL), dried over Na2SO4, filtered and concentrated. 
Synthesis of 13 and 14
tert-Butyldimethylsilyl 3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl]-2-deoxy-4-O-p-methoxybenzyl-2-(2,2,2-trichloroethoxycarbonylamino)--D-glucopyranoside (13) and tert-butyldimethylsilyl 3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl)]-2-deoxy-6-O-p-methoxybenzyl-2-(2,2,2-trichloroethoxycarbonylamino)--D-glucopyranoside (14)
To a solution of 12 (2.96 g, 3.30 mmol) in dry acetonitrile (70 mL) powdered molecular sieves (3 Å, 3 g) were added and the suspension was stirred for 1 h at r.t. under Ar. Then sodium cyanoborohydride (2.49 g, 39.61 mmol) was added and the mixture was cooled to 0°C and TMSCl (5.06 mL, 39.61 mmol) was added drowpwise via syringe and stirring was continued for 6 h at r.t. under Ar. The reaction was cooled to 0°C and quenched by addition of satd. aq. NaHCO3 (50 mL). The mixture was diluted with ethyl acetate (50 mL) and filtered over a pad of Celite, the solids were washed with ethyl acetate (150 mL). The organic phase was washed with 1 M HCl (80 mL), followed by satd. aq. NaHCO3 (2×50 mL) and brine (100 mL), dried over Na2SO4, filtered and concentarted. The residue was purified by chromatography on silica gel (dichloromethane/acetone, 30:1) to give an inseparable mixture 13 + 14 (13 : 14 = 60 : 40 according to 
Synthesis of 15 tert-Butyldimethylsilyl 6-O-allyloxycarbonyl-3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl]-2-deoxy-4-O-p-methoxybenzyl-2-(2,2,2-trichloroethoxycarbonylamino)-β-D-glucopyranoside (15)
To a stirred solution of an inseparable mixture 13 + 14 (6:4, 2.67 g, 2.97 mmol) in dry dichloromethane (150 mL) 2,4,6-collidine (5.87 mL, 44.55 mmol) and allyloxycarbonyl chloride (AllocCl) (14.26 mL, 133.65 mmol) were added succesively at 0°C under Ar. The reaction mixture was stirred at 45°C under reflux for 15 h, then cooled to r.t. and diluted with dichloromethane (250 mL). The mixture was washed with 1 M HCl (3 x 100 mL), water (100 mL), satd. aq. NaHCO3 (2 x 150 mL), dried over Na2SO4, filtered and concentrated. 
Synthesis of 16
6-O-Allyloxycarbonyl-3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl]-2-deoxy-4-O-p-methoxybenzyl-2-(2,2,2-trichloroethoxycarbonylamino)-α-D-glucopyranose (16)
To a stirred solution of 15 (350 mg, 0.36 mmol) in dry THF (20 mL) in a PTFE flask a solution of Et3N (148 µL, 1.07 mmol) in THF (1 mL) and triethylamine hydrofluoride (1.42 mL, 8.73 mmol) were added successively (pH 6) and the reaction mixture was stirred at r.t. for 48 h under Ar. The mixture was diluted with ethyl acetate (250 mL) and washed satd. aq. NaHCO3 (2×50 mL) and water (50 mL). The organic phase was dried over Na2SO4, filtered and concentrated. 
Synthesis of 17
6-O-Allyloxycarbonyl-3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl]-2-deoxy-4-O-p-methoxybenzyl-2-(2,2,2-trichloroethoxycarbonylamino)-D-glucopyranosyl trichloroacetimidate (17)
To a stirred solution of 16 (604 mg, 0.69 mmol) in dry dichloromethane (20 mL) trichloroacetonitrile (1.39 mL, 13.90 mmol) and Cs2CO3 (204 mg, 0.63 mmol) were added succesively. The reaction mixture was stirred for 1 h at r.t. and filtered over a pad of Celite. The filtrate was diluted with dichloromethane (200 mL) and washed with satd. aq. NaHCO3 (2 x 50 mL) and water (50 mL). The organic phase was dried over Na2SO4, filtered and concentrated. 
S11
Synthesis of 18
tert To a stirred solution of 14 (1.94 g, 2.15 mmol) and tetramethylethylenediamine (TMEDA) (1.28 mL, 8.62 mmol) in dry dichloromethane (50 mL) allyl chloroformate (2.28 mL, 21.54 mmol) was added dropwise via syringe at 0 °C under Ar. The reaction mixture was stirred at r.t. for 3 h., diluted with dichloromethane (300 mL) and washed with 1 M HCl (2 x 100 mL), followed by satd. aq. NaHCO3 (100 mL) and water (100 mL). The organic phase was dried over Na2SO4, filtered and concentrated. 
Synthesis of 19 tert-Butyldimethylsilyl 4-O-allyloxycarbonyl-2-[(R)-3-(allyloxycarbonyloxy)hexadecanoylamino]-3-O-[(R)-3-(allyloxycarbonyloxy)tetradecanoyl]-2-deoxy-6-O-p-methoxybenzyl-β-D-glucopyranoside (19)
To a stirred solution of 18 (1 g, 1.02 mmol) in dioxane/acetic acid (2:1, 30 mL) Zn dust (10 µm, 4 g, 61.2 mmol) was added and the mixture was stirred for 1h upon sonication every 10 min. The reaction mixture was filtered over a pad of Celite and the solids were washed with ethyl acetate washing (300 mL). The mixture was washed with water (100 mL), followed by satd. aq. NaHCO3 and brine (2 x 50 mL). The organic layer was dried over Na2SO4, filtered and concentrated. The residue was dried by repeated reconstitution in dry toluene (3 x 50 mL) and concentration. The residue was dissolved in dry dichloromethane (50 mL) and a solution of fatty acid 10 (436 mg, 1.22 mmol) in dry dichloromethane (5 mL) was added under Ar. Then the stirred mixture was cooled to 0°C and N,N´-diisopropylcarbodiimide (190 µL, 1.22 mmol) was added and the reaction was stirred for 15 h at 4°C. Then another portion of N,N´-diisopropylcarbodiimide (50 µL, 0.32 mmol) and fatty acid 10 (140 mg, 0.32 mmol) were added and the reaction was stirred for 5 h. at 0 °C. The mixture was diluted with dichloromethane (250 mL), washed with 2 M HCl (50 mL), satd. aq. NaHCO3 (50 mL) and water (50 mL). The organic phase was dried over Na2SO4, filtered and concentrated. 
